BACKGROUND: The types of pharmacist-provided medication therapy management (MTM) services provided to patients with human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) and the effects of MTM on medication adherence and patient outcomes have only recently begun to be studied. Although available studies suggest that patients receiving MTM services have better antiretroviral therapy (ART) adherence and outcomes, only 1 study has examined a large group of patients with HIV/AIDS, and none has examined adherence or outcomes for more than 1 year. A pilot program conducted by the California Department of Health Care Services (DHCS) and Medi-Cal (California's Medicaid program) provided an opportunity to examine ART adherence and outcomes in a large patient population receiving MTM services in community pharmacies over 3 years.
. Pilot pharmacy patients were identified as having filled 50% or more of their ART prescriptions each year at 1 of the 10 pilot pharmacies. Patients for whom comprehensive medication data were not available, including those enrolled in managed care plans and/or Medicare, were excluded. Adherence was defined as a medication possession ratio (MPR) of 80%-120% and excess medication fills as MPR greater than 120%. Logistic regression was used to investigate the factors associated with adherence. Comparisons were made between groups using bivariate statistics (Pearson chi-square for categorical variables and t-tests for continuous variables). For comparisons of costs, generalized linear models were used including predictor variables for age, gender, and race/ethnicity.
R E S E A R C H
RESULTS: The study sample consisted of 2,234 patients meeting the study inclusion criteria. The proportion of study patients receiving the majority of their prescription medications (ART plus non-ART) at pilot pharmacies was 19.7% in 2005 and increased to 27.6% in 2006 and 28.1% in 2007. The demographic profile of pilot pharmacy patients was similar to that of patients receiving medications at nonpilot pharmacies, except that pilot pharmacies had a higher proportion of Latino patients (e.g., 19.7% vs. 14.9% in 2007, respectively, P = 0.006). A greater percentage of pilot than nonpilot pharmacy patients were adherent to their ART medication regimens (e.g., 2007: 69.4% vs. 47.3%, respectively, P < 0.001). After controlling for age, gender, and ethnicity/race in logistic regression analysis, use of a pilot pharmacy (odds ratio [OR] = 2.74, 95% CI = 2.44-3.10) was the most important factor associated with likelihood of adherence. Each year, pilot pharmacy patients were more likely than nonpilot pharmacy patients to remain on a single type of ART regimen (e.g., 2007: 71.7% vs. 49.1%, respectively, P < 0.001) and less likely to have excess fills (e.g., 2007: 12.9% vs. 35.5%, respectively, P < 0.001) and to use contraindicated regimens (e.g., 2007: 8.9% vs. 12.2%, respectively, P = 0.027). The percentages of patients experiencing opportunistic infections were similar between groups each year, approximately 35% (P = 0.809-0.945). In the generalized linear model analyses, the between-group differences in predicted mean (standard error [SE] ) total health care costs per patient were not significantly different in any year (e. A ntiretroviral therapy (ART) regimens for patients with human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) are complex. ART regimens often contain multiple drugs with various dosing schedules, different storage requirements, and undesirable side effect profiles. 1 ART regimens comprise multiple medications from at least 2 of the 3 main drug classes including protease inhibitors (PI), non-nucleoside reverse transcriptase inhibitors (NNRTI), and nucleoside or nucleotide reverse transcriptase inhibitors (NRTI). 1 However, available anti-HIV drugs are limited. Once a regimen fails and those specific drugs can no longer be used (i.e., are inactive against the virus), the choices available for a new 2-drug regimen become limited. Thus, remaining on a particular medication regimen that successfully suppresses viral replication is important because it slows disease progression and preserves options for future treatment. Although boosted PI-based therapy (i.e., low-dose ritonavir given concomitantly to boost the exposure to the primary PI) is the preferred regimen for both treatment-naïve and treatment-experienced patients, this regimen also has the least tolerable side effects. 1 Some regimens are contraindicated due to their excess toxicity or inferior efficacy compared with recommended regimens. 1 Achieving optimal therapeutic outcomes, such as reduced viral load, reduction of drug resistance, and improved survival, requires strict adherence to ART regimens. [2] [3] [4] A significant correlation between better medication adherence and reduced viral load has been demonstrated in several studies using pharmacy claims data. [5] [6] [7] For example, a study using pharmacy dispensing records in a free HIV clinic found that when adherence levels were below 95%, the percentage of patients with viral loads consistently below 400 copies per milliliter (mL) fell below 60%. 6 A study in a Veterans Affairs Medical Center found that each adherence rate increase of 10% was associated with a viral load decrease of 0.12 log 10 (95% confidence interval [CI] = 0.01 log 10 -0.23 log 10 ) copies per mL. 7 The types of pharmacist-provided medication therapy management (MTM) services provided to patients with HIV/AIDS and the effects of MTM on medication adherence and patient outcomes have only recently begun to be studied. Two small studies conducted in HIV outpatient clinics reported positive outcomes associated with patient attendance at pharmacist-led clinics. 8, 9 The first reported that patients attending a pharmacist-led medication adherence clinic and at least 1 educational session from the clinical pharmacist (n = 80) experienced a significantly greater reduction in viral load at 6 and 12 months (P < 0.05) and improved medication adherence (refilling prescriptions on average every 31 vs. 50 days, P < 0.05) compared with those not attending. 8 The second study, without a comparison group, reported that patients attending a pharmacist-managed drug optimization clinic (n = 34) experienced
• A significant correlation between improved antiretroviral therapy (ART) adherence and reduced viral load has been demonstrated for patients with human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) in several studies. For example, a study in a Veterans Affairs Medical Center found that each adherence rate increase of 10% was associated with a viral load decrease of 0.12 log 10 (95% CI = 0.01 log 10 -0.23 log 10 ) copies per milliliter (mL).
• Two published studies suggest that HIV/AIDS patients receiving pharmacist-provided medication therapy management (MTM) services have better ART adherence and outcomes; however, these studies used small sample sizes and were conducted in specialized clinics, not community pharmacies.
• A study of the first year (2005) of a Medi-Cal pilot program that provided compensation for pharmacist-provided MTM services for Medi-Cal beneficiaries, including Medicare dual-eligibles, found that pilot community pharmacy patients were more likely to be adherent to ART medications (56.3% vs. 38.1%, P < 0.001); to use protease inhibitor-based ART medication regimens (63.8% vs. 54.8%, P < 0.001); and to remain on a single type of ART regimen throughout the study year (56.8% vs. 34.2%, P < 0.001) and were less likely to use contraindicated regimens (11.6% vs. 16.6%, P < 0.001) compared with nonpilot pharmacy patients.
What is already known about this subject What this study adds significant improvement from baseline in CD4 + T-lymphocyte counts (P < 0.001) and viral loads (P = 0.004), and a significant decrease in the severity of ART-related toxicity (P < 0.001) over the study period (mean [standard deviation, SD] = 4 [2] months). 9 The largest published study of MTM services for patients with HIV/AIDS suggested improved patient adherence and medication usage patterns for patients using HIV/AIDS intensive community pharmacies participating in a special California Department of Health Care Services (DHCS) Medi-Cal (California's Medicaid program) pilot program that provided compensation to community pharmacists for MTM services. 10 Pharmacists practicing in participating pharmacies had continuing and/or advanced training in HIV/AIDS patient care and offered a range of MTM services. 11 The most common MTM services were evaluation of patients' ability to adhere to medications, identifying and managing adverse drug reactions, tailoring ART regimens to meet special lifestyle needs, counseling when medication underuse or overuse was detected, refill reminder services, and referral to other medical services as needed. Results of the first year of the pilot program (2005) indicated that more pilot pharmacy patients were classified as adherent with their medication regimens compared with patients receiving care at other (nonpilot) pharmacies. 10 In addition, fewer pilot pharmacy patients used contraindicated regimens, and pilot pharmacy patients were more likely to use PI-based ART medication regimens and to remain on a single type of ART therapy over the 1-year period. However, medical care utilization that may reflect differences in clinical outcomes (i.e., outpatient and hospitalization costs) and the rate of opportunistic infections were not significantly different between groups during the 1-year study period.
Although these studies suggest that HIV/AIDS patients receiving pharmacist-provided MTM services have better medication usage patterns (e.g., ART adherence) and clinical markers (e.g., viral load), only 1 study has examined a large group of HIV/AIDS patients, and none has examined adherence or outcomes for more than a single year. Follow-up for more than 1 year is important to determine if improved shortterm behaviors and medication therapy result in fewer adverse events and better clinical outcomes that may lead to reduced medical resource utilization. Evaluation of data from the second and third year of the Medi-Cal MTM services pilot program provided an opportunity to examine ART adherence and outcomes in a patient population using MTM services provided in community pharmacies over multiple years.
Study Objectives
The primary purpose of this study was to examine the association between use of pharmacies participating in a California DHCS Medi-Cal MTM pilot program and adherence to ART regimens in a sample of Medi-Cal beneficiaries with HIV/AIDS during a 3-year period (2005) (2006) (2007) . In addition, the study used pharmacy and medical claims data for patients of pilot and nonpilot pharmacies to describe and compare (a) medication utilization, including number and type of ART medication regimens and use of contraindicated ART regimens; (b) occurrence of opportunistic infections; and (c) all-cause pharmacy and medical costs in each year.
■■ Methods Description of the Intervention
The intervention in this study was participation in the pilot Medi-Cal compensation program for MTM services for patients with HIV/AIDS. Participating pilot pharmacies were HIV/ AIDS-intensive community pharmacies offering a wide range of MTM services of their own choosing (i.e., not determined by the Medi-Cal pilot program). The program has been described elsewhere in detail, including results from the first year of the program.
10,11 MTM services were self-reported by pharmacists, with each pilot pharmacy offering services beyond standard counseling, such as "evaluation of patients' ability to adhere to medications, in consultation with doctors and case managers;" "identifying and managing adverse drug reactions;" and "tailoring drug regimens to fit patient lifestyle or special needs." 11 In addition, the majority of pilot pharmacies also offered "individual appointments with pharmacists to discuss medication therapy;" "adherence packaging beyond any provided by manufacturer" (e.g., personalized blister packs for all ART medications); "identification of peer advocate to assist in medication adherence;" and "weekly telephone call or home visit after initiation of therapy." 11 Although many types of MTM services were offered, the proportion of patients utilizing each service varied. For example, "adherence packaging beyond any provided by the manufacturer" was offered by 4 of 7 pilot pharmacies responding to a survey by the authors of the present study, but the proportion of patients utilizing the service was estimated to be between 1% and 50%.
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Outcome Measures and Hypotheses
We hypothesized that use of pilot pharmacies would be a significant predictor of greater ART adherence during the 3-year study period. To measure adherence for each year, MPR was calculated as the sum of days supply of ART divided by 365.26 days (Table 1) . Adherence was defined as a medication possession ratio (MPR) of 80%-120%. Three additional MPR categories were defined: nonadherent (MPR less than 50%), partially adherent (MPR 50%-79%), and excess fills (MPR more than 120%). A grouping for partially adherent was included due to its clinical significance; partial adherence can cause drug resistance, thus limiting the availability of future effective drug regimens. In addition, compared with patients using nonpilot pharmacies, we expected patients using pilot pharmacies to have (a) more rational ART medication strategies (i.e., greater use of PI-based ART regimens, fewer medication changes, fewer contraindicated regimens); (b) fewer opportunistic infections in each study year; and (c) lower total costs by study year 3. Specific outcome measures are presented in Table 1 . code [ICD-9-CM] = 042.0) during both the index period (from January through December 2004) and the study period years (from January 2005 through December 2007). The ART medications included in this cohort included all those that were approved by the U.S. Food and Drug Administration at any time during the study period (Appendix). Two medications (maraviroc and raltegravir) that were approved in the last half of 2007 were not included because the opportunity to utilize these agents was minimal. In each study year, patients were identified as pilot pharmacy patients if they filled 50% or more of their ART prescriptions at 1 of the 10 pilot pharmacies. Comparison group patients met the same inclusion and exclusion criteria as study patients except that they filled less than 50% of their ART prescriptions at 1 of the 10 pilot pharmacies. Individuals enrolled in managed care plans were excluded because comprehensive information on paid claims was not available for Medi-Cal participants enrolled in managed care. Notably, dual-eligible Medicare patients were excluded because they had been automatically switched to Medicare Part D for the majority of their prescription drugs as of January 1, 2006, and as a result, their medication claims data were not available for follow-up in the Medi-Cal database. Patients who died at any time from 2004 through 2007 did not meet the continuous eligibility requirement for sample inclusion and were therefore not represented in the sample.
Study Design and Patient Selection
Data Analysis
Descriptive statistics were calculated for all variables. Categorical variables were described with frequency distributions and continuous variables by means, medians, SDs, and ranges. Differences in categorical variables (gender, race/ethnicity, ART adherence, and ART medication category) between groups (pilot vs. other pharmacy patients) were assessed using the Pearson chi-square test. Differences in continuous variables (age and number of pharmacy visits to fill ART prescriptions) were compared between groups using t-tests. Binomial logistic regression with the patient-year as the unit of analysis (i.e., each patient contributed 3 observations) was used to investigate the factors associated with adherence (MPR of 80%-120%) versus any other MPR (i.e., combining patients who were nonadherent, partially adherent, or had excess fills into a single category). Independent variables included pilot pharmacy usage (yes vs. no), patient age, gender, and race/ethnicity. Differences in costs were analyzed using generalized linear models assuming a gamma distribution and log link function; predictor variables for the models included age, gender, and race/ethnicity. Standardized estimates of mean annual costs were calculated for pilot and nonpilot pharmacies. Costs for the $9.50 payment per prescription dispensed (for any medication, not just ART) paid to pilot pharmacies by DHCS were calculated separately. Statistical significance was set at P < 0.05. All statistical analyses were performed using SAS version 9.13 (SAS Institute, Inc., Cary, NC). percentage points each year (e.g., 2007: 69.4% vs. 47.3% respectively, P < 0.001; Table 3 ). A much smaller percentage of patients using pilot pharmacies had excess fills than patients using other pharmacies (e.g., 2007: 12.9% vs. 35.5% respectively, P < 0.001). In some years, significant differences were seen between groups in the number of patients classified as nonadherent or partially adherent; however, the magnitude of difference was less than 5 percentage points. Each year, the mean [SD] number of pharmacy visits to fill ART prescriptions was significantly greater for pilot pharmacy patients compared with nonpilot pharmacy patients (e.g., 2007: 15.2 [9.8] vs. 13.7 [6.8] respectively, P < 0.001); however, the median number of visits (13) was the same for both groups each year.
A significantly greater percentage of pilot pharmacy patients used a PI-based ART regimen (NRTI + PI ± NNRTI) compared with nonpilot patients during 2005 and 2007 (Table 3) . A significantly smaller percentage used an NNRTI-based regimen (NRTI + NNRTI) compared with nonpilot patients during 2007 (21.0% vs. 26.2%, respectively, P = 0.011), but not during 2005 or 2006. During 2006, no pilot pharmacy patients were taking the contraindicated single NRTI treatment strategy, compared with 10 (0.6%) of nonpilot pharmacy patients (P = 0.050); differences in the other years were not significant. Each year, a smaller proportion of pilot pharmacy patients was on contraindicated ART regimens compared with nonpilot pharmacy patients (e.g., 2007: 8.9% vs. 12.2% respectively, P = 0.027).
The percentage of patients who used only a single ART medication strategy in a year was significantly greater for pilot pharmacies versus nonpilot pharmacies, with the difference being approximately 22 percentage points each year (e.g., 2007: 71.7% vs. 49.1%, respectively, P < 0.001; Table 3 ). The percentages of patients experiencing opportunistic infections were similar, approximately 35%, for pilot and nonpilot pharmacy patients each year (P = 0.809-0.945). Logistic regression indicated that the most important factors associated with likelihood of adherence were use of a pilot pharmacy
■■ Results
The study sample consisted of 2,234 patients meeting the study inclusion criteria (Figure 1 ). The present study cohort (continuous eligibility for 4 years from January Most nonpilot pharmacy patients did not use pilot pharmacies to fill any ART prescriptions. For example, in 2007 1,428 (88.9%) of nonpilot pharmacy patients filled no ART prescriptions at pilot pharmacies; 63 (3.9%) used a pilot pharmacy for 25%-49% of their ART claims; and 115 (7.2%) used a pilot pharmacy for 1%-24% of their ART claims. The proportion of cohort patients receiving the majority of their prescription medications (ART plus non-ART) at pilot pharmacies was 19. The percentage of patients who were adherent with ART was significantly greater for pilot pharmacies than nonpilot pharmacies, with the difference being greater than 20 Table 4 ).
Antiretroviral Therapy Adherence, Medication Use, and Health Care Costs During 3 Years of a Community Pharmacy Medication Therapy Management Program for Medi-Cal Beneficiaries with HIV/AIDS
In the generalized linear model analyses, the predicted mean (standard error [SE]) total costs per patient were not significantly different in the pilot versus other pharmacy group in any year ( Table 5 ). The largest expenditure categories were medications, other services, and inpatient services. During each year, the predicted mean [SE] total medication cost per patient was greater in the pilot group than the nonpilot group (e.g. (Table 6) .
The 2 remaining large expenditure categories, inpatient and other services, were significantly lower for pilot patients than nonpilot patients each year (Table 5 ). For example, predicted mean (SE) expenditures for inpatient services in 2007 for the pilot and nonpilot groups were $3,083 ($293) versus $5,186 ($300), respectively (P < 0.001). Although significantly lower costs for other services were observed for the pilot pharmacy group compared with the other pharmacy group each year (P < 0.001), the difference was not consistently attributable to a few specific services; the other category included more than 30 types of services, such as professional services provided by allied health care providers (e.g., chiropractor, optometrist, and psychologist), and facility services (e.g., adult day care, rehabilitation centers, and skilled nursing facilities). Although not a large contributor to total cost, the mean (SE) costs per patient for hospital outpatient services (which includes emergency room visits) were significantly lower for pilot than nonpilot pharmacy patients during each year (e.g., 2007: $96 [$9] vs. $248 [$14] respectively, P < 0.001).
During the 3-year study period, payments by the California DHCS to pilot pharmacies for MTM services provided to study patients were $430,141 in 2005 (n = 439 patients); $620,284 in 2006 (n = 617); and $657,752 in 2007 (n = 628). Thus, the average annual DHCS payment for MTM services per pilot pharmacy study patient was about $1,000 each year ($980, $1,005, and $1,047, respectively).
■■ Discussion
The present study assessed the results of a novel compensation program for community pharmacies offering MTM services for patients with HIV/AIDS enrolled in Medi-Cal over a 3-year period. Overall, the results of our initial evaluation (2005 data only, and including 53.3% Medicare dual-eligibles), 10 were sustained in this group of patients who continued to receive care at pilot pharmacies through Medi-Cal from January 1, 2005, through December 31, 2007.
A greater percentage of pilot pharmacy patients were adherent to their ART medication regimens compared with patients using nonpilot pharmacies, with the difference being greater than 20 percentage points each year. After controlling for age, gender, and ethnicity, the odds of adherence for pilot pharmacy patients were more than twice those of nonpilot pharmacy patients. The fact that the proportion of patients who were partially adherent or nonadherent remained fairly constant in both groups is troublesome because these patients are at risk of developing ART resistance that could diminish their longerterm therapy options. As in 2005, a much smaller percentage of patients using pilot pharmacies had excess fills than patients using other pharmacies during 2006 and 2007. A reasonable expectation is that the greater percentage of adherent patients in pilot pharmacies will result in improved clinical outcomes given studies that have reported an association of improved adherence with reduced viral load. inpatient services were significantly lower for pilot than nonpilot patients. Higher non-ART medication use comprised greater use of gastrointestinal agents (e.g., antiemetics and antivertigo agents), analgesics, and psychotherapeutic medications. The greatest magnitude of difference was observed for analgesics, for which the average expenditure per pilot pharmacy patient was more than twice that of a nonpilot pharmacy patient during each of the 3 years. Analgesics are often used to treat pain of peripheral neuropathy, a common neurological complication associated with HIV infection. Antiemetics are often used to treat nausea, a side effect that may occur with ART medications. Thus, pilot pharmacy patients appear to be receiving more non-ART medications to mitigate commonly occurring adverse effects of HIV and its treatment. This finding is consistent with the reduction in drug-related toxicities reported for HIV patients receiving MTM services in a primary care clinic. 9 Thus, the role of the pharmacist in proactively managing adverse drug reactions may increase medication costs but improve compliance and long-term patient outcomes.
Including the additional amount paid by the California DHCS (average of approximately $1,000 per pilot pharmacy study patient per year because of the $9.50 per prescription payments for MTM services) would increase the total cost for pilot patients by less than 3%. Of note, the California Legislature made changes to the pilot program effective July 1, 2008, requiring that California's DHCS pay the $9.50 only for ART prescriptions, not for all prescriptions dispensed, as was done from 2005 through 2007. Under the first year of the new payment scheme (July 1, 2008, through June 30, 2009), the total amount that DHCS paid to pilot pharmacies (for all patients, not just patients in this study) was approximately 40% of that paid in the previous fiscal year ($1,012,852 vs. $2,607,313, respectively). Applying this reduction to the average additional amount per patient paid per study patient in patients than nonpilot pharmacies, although the largest difference was less than 10 percentage points. Therefore, in this study cohort, the demographic profile of HIV/AIDS patients receiving medications at pilot pharmacies was generally similar to that of HIV/AIDS patients receiving medications at nonpilot pharmacies in California.
In 2005 and 2007, a larger percentage of pilot pharmacy compared with nonpilot pharmacy patients used PI-based ART medication regimens, although in 2006 the difference was not statistically significant. Each year, the percentages of patients using only a single ART medication strategy were greater for pilot pharmacy patients, and fewer pilot pharmacy patients were on contraindicated regimens. Remaining on a single type of medication regimen strategy is important because exposing patients to more drugs and drug classes increases the likelihood of developing ART resistance. These findings suggest that ART medications were being managed more successfully in pilot pharmacy patients, giving them more future treatment options.
Contrary to our hypotheses, 2 outcomes (opportunistic infection rate and total annual cost per patient) were not significantly lower in pilot pharmacy patients. The proportion of patients experiencing opportunistic infections (approximately one-third) was similar between the 2 groups each year despite having a greater proportion of adherent patients and patients on PI-based regimens in pilot versus nonpilot pharmacies. Although the reasons for this finding cannot be determined from our data, it could be lack of sufficient follow-up time to develop opportunistic infections which are usually observed in patients with advanced disease. Although the total annual cost per patient was similar in each group each year (e.g., approximately $39,000 in 2007), the mix of expenditures differed. Non-ART medication costs were appreciably greater in the pilot pharmacy group each year, while expenditures for differences in the nonpilot versus pilot pharmacy patients.
Fifth, as in any study that relies on retrospective analysis of administrative claims data, use of the Medi-Cal database does not allow measurement of important clinical outcomes, such as viral load and immune status, which would be indicative of patients' clinical status and disease progression or severity. Sixth, patients who had been dually eligible for Medicare were automatically switched to Medicare Part D for their prescription drugs as of January 1, 2006, and thus were not available for follow-up in this Medi-Cal database, although they may continue to be patients of the pilot pharmacies. Similarly, the Medi-Cal patients do not represent the entire patient load of either the pilot or nonpilot pharmacies. Thus, results may not generalize to patient populations covered by Medicare or by commercial insurance, which might differ from the present study sample with respect to demographics, disease characteristics, and medical care patterns.
■■ Conclusions
Over a 3-year intervention period, patients with HIV/AIDS filling ART prescriptions at MTM pilot pharmacies consistently had higher ART adherence rates, fewer excess fills, and fewer contraindicated regimens than nonpilot pharmacy patients. In addition, more pilot pharmacy patients remained on a single type of ART regimen each year of the study, thus decreasing the likelihood of developing drug resistance and preserving therapeutic options in the future. There were no significant differences between the 2 groups in mean total all-cause health care cost per patient. The results of this novel pilot program should help health care plans understand the possible value of MTM for patients with HIV/AIDS and spur continued evaluation of MTM services provided in community pharmacies.
2007 for MTM services (based on all prescriptions) would result in an estimated average payment of $400 per patient, which would add approximately 1% to the total cost of pilot pharmacy patients. Examination of data in subsequent years would be needed to determine if total costs remain similar in each group. Additionally, if our finding that more pilot patients are being maintained successfully on a single (or fewer) treatment regimen each year extends over many years, then the ART drug costs in the pilot group longitudinally may remain relatively stable over time, while the nonpilot pharmacy group ART medication costs would be expected to increase as the nonpilot pharmacy patients utilize more ARTs, newer ARTs, and more intensive salvage regimens.
Although this study spanned a 3-year period, the ultimate long-term benefit of patients being more adherent on appropriate combined ART regimens and utilizing more non-ART medications would require longer follow-up and remains to be studied. 12 Regardless of whether cost offsets occur, the full value realized from the resources devoted to pilot pharmacy patients should ultimately be assessed on the basis of qualityadjusted life years (QALYs) gained over time. Since HIV is now considered a chronic disease that is treatable over decades, outcomes beyond medical claims data, such as maintenance of employment, fewer sick days, improved productivity, and patients' quality of life should be explicitly considered and measured.
Limitations
First, the present study was an evaluation of an ongoing program and as such may be subject to selection bias, since patients were not randomly assigned to pilot versus nonpilot pharmacies. Although the 2 groups of patients were similar with regard to demographics, it is not possible to clearly determine to what extent the results we have observed are due to the true pilot program effect or to unobserved differences in patients using pilot versus nonpilot pharmacies. Second, a more rigorous quasi-experimental (pre-intervention vs. post-intervention with comparison group) study design was not possible, since pilot pharmacies had been offering MTM services prior to the Medi-Cal compensation program. A third limitation is the availability of only self-reported data regarding MTM services at pilot pharmacies. Data regarding pharmacy services provided at the nonpilot pharmacies, which could have been providing some MTM services beyond the California requirement to offer counseling on new prescriptions, were also unavailable. Although possible, most likely the nonpilot pharmacies did not offer the types of specialized MTM services for patients with HIV/AIDS that would have been comparable to the MTM services provided by the pilot pharmacies. 11 Fourth, some patients classified as nonpilot pharmacy patients also had prescriptions filled at pilot pharmacies. However, we found that 88.9% of nonpilot pharmacy patients filled no ART prescriptions at pilot pharmacies, and despite this crossover usage, we still noted
